Abstract
The 'sample sequencing' approach to gene identification involves shotgun sequencing a given genomic fragment to ∼2× coverage, then looking for genes in the individual gel readings, usually by database searching (Kamb et al., 1995; Fields, 1996) . It decreases the amount of sequencing and eliminates the need for contig assembly. Once part of the human gene has been identified, the complete mRNA sequence can then be determined by in vitro and in silico methods (Gill et al., 1997) . However, the order and relative positions of the gel readings remain unknown and, unlike EST annotation, it is unknown whether the sequence is coding or not. The sequence management and gene assignment packages available when this project started, AceDB (R.Durbin and J.Thierry-Mieg, unpublished) and GeneQuiz (Scharf, 1996) , were not designed for sample sequencing and did not meet other requirements. Specifically, the system had to handle multiple projects simultaneously, be easily portable to in-house machines, allow platform-independent browsing of the output, and require minimal training for the large number of staff involved. Since computer identification of human ORFs is error prone (Burset and Guigo, 1996) , the package must also present the results to help the user draw their own conclusions on potential gene finds.
HAGIS scripts were written in Bourne shell, ANSI-C, Perl 5 and GD Version 1.4.2. The intranet WWW servers use http 1.0, and the results were viewed through Netscape 2.0 (and later releases). The system takes a directory either of trace files, converted to fasta format using autoted (Dear and Staden, 1991) and readseq (Gilbert, 1993) , or sequence files. The sequences are then filtered to remove vector and ambiguous sequences, using xblast (Claverie and States, 1993) and wintrim (this work), and become the finished sequences. These are analysed by BLAST searches (Altschul et al., 1990) of the in-house and non-redundant public domain sequence databases (updated in-house every night) with xblast masking of known repeats (Jurka, 1995) , gene prediction using xpound (Kamb et al., 1995) , microsatellite repeat searching (Abajian, 1994) and PROSITE motif analysis (Bairoch et al., 1996) . The sequences are then submitted to the in-house sequence database. Subdirectories are created to store the results of each batch analysis and summary web pages produced (see Fig. 1 ). The batch job finally sends electronic mail with the relevant URL, indicating that the results are available for inspection.
In summarizing the information from the analysis, the main problem is showing data overviews which allow the biologist to 'home in' on putative genes. The system initially presents the analysis results as a simple HTML top page leading to a series of results summaries (in the case of BLAST, sorted by the Poisson score) of all the sequences in the batch. The use of HTML allows the scientist to explore the whole information space from the trace files out to the literature and other databases. Since this work commenced, in early 1995, over 1000 gene fragments have been identified in genomic and cDNA clones from human, Fugu and bacterial genomes.
